The structure of fractal-like agglomerates (physically-bonded) and aggregates (chemically-or sinter-bonded) is important in aerosol synthesis of nanoparticles, and in monitoring combustion emissions and atmospheric particles. Agglomerate and aggregate morphology and primary particle size strongly affect aerosol behavior and properties. The aerosol mobility in the free molecular and transition regime depends on structure, number and diameter of constituent primary particles. Besides particle transport, also energy (heat) transfer is determined by primary particle size and agglomerate/aggregate morphology. 1 The light scattering and absorption of open-structured aerosol agglomerates (D f < 2) is a function of structure and primary particle size. 2 Furthermore the mechanical stability of nanoparticle layers, electron transport and sensitivity of gas sensors and electrical conductivity are significantly influenced by constituent primary particle and aggregate size and degree of sintering.
The structure of fractal-like agglomerates (physically-bonded) and aggregates (chemically-or sinter-bonded) is important in aerosol synthesis of nanoparticles, and in monitoring combustion emissions and atmospheric particles. Agglomerate and aggregate morphology and primary particle size strongly affect aerosol behavior and properties. The aerosol mobility in the free molecular and transition regime depends on structure, number and diameter of constituent primary particles. Besides particle transport, also energy (heat) transfer is determined by primary particle size and agglomerate/aggregate morphology. 1 The light scattering and absorption of open-structured aerosol agglomerates (D f < 2) is a function of structure and primary particle size. 2 Furthermore the mechanical stability of nanoparticle layers, electron transport and sensitivity of gas sensors and electrical conductivity are significantly influenced by constituent primary particle and aggregate size and degree of sintering.
Recently a new modeling technique for multiparticle sintering dynamics has been developed. 3 Here the evolution of particle coalescence by viscous flow sintering (e.g. SiO 2 , polymers) and grain boundary diffusion (e.g. TiO 2 , metals) of agglomerates consisting of 16 -512 primary particles is monitored in detail: from fractal-like agglomerates to aggregates to eventually compact spheres. 4 The focus is on projected aggregate surface area, mobility diameter, radius of gyration and aggregate morphology (D f , D fm ) in the free molecular and transition regime where nanoparticle sintering typically takes place at high process temperatures. A scaling between number of primary particles and projected area is combined with the relation between projected area and mobility diameter to calculate the average number and diameter of primary particles in aggregates (Fig. 1) . That way the evolution of D f (radius of gyrationbased) and D fm (mobility diameter-based, Fig. 2 ) and prefactors are investigated during sintering as they are used to characterize fractal-like particles by light scattering 2 and massmobility 5 measurements. This method is applied to sintering of silver aggregates 5 to estimate their degree of sintering as they have been characterized by mass-mobility measurements. 
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Motivation/Objective
The structure of fractal-like agglomerates (physically-bonded) and aggregates (chemically-or sinter-bonded) is important in aerosol synthesis of nanoparticles, and in monitoring combustion emissions and atmospheric particles. Agglomerate and aggregate morphology and primary particle size strongly affect aerosol behavior and properties. Here the evolution of particle coalescence by viscous flow sintering (e.g. SiO 2 , polymers) and grain boundary diffusion (e.g. TiO 2 , metals) of several agglomerates consisting of 16 -512 primary particles made by diffusion limited cluster-cluster agglomeration (DLCA) is monitored in detail.
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